The alpha PDGFR tyrosine kinase mediates locomotion of two different cell types through chemotaxis and chemokinesis.
To determine the capability of alpha PDGFR to couple with chemotactic signaling, we established 32D cells expressing wild type alpha PDGFR (alpha RWT), a kinase-defective mutant of alpha PDGFR (alpha R627R), or wild type beta PDGFR (beta RWT). Using a modified Boyden chamber, we showed that PDGF induced significant cell migration of 32D cells expressing alpha RWT or beta RWT, but not of those expressing alpha R627R. Furthermore, the cell migration was largely reduced in each case when the same concentration of PDGF was present in both chambers, suggesting that cell migration observed in 32D expressing alpha RWT is mainly due to alpha PDGFR-mediated chemotaxis. Consistent with these results, PDGF-AA induced significant cell migration of NIH3T3 fibroblasts, which was markedly blocked by the presence of excess neutralizing polyclonal antibody to PDGF-AA. These results provide evidence that alpha PDGFR kinase activity is essential for mediating ligand-induced chemotactic and chemokinetic responses in two different cell types.